Activation of the Ras-cAMP signal transduction pathway inhibits the proteasome-independent degradation of misfolded protein aggregates in the endoplasmic reticulum lumen.
Many kinds of misfolded secretory proteins are known to be degraded in the endoplasmic reticulum (ER). Dislocation of misfolded proteins from the ER to the cytosol and subsequent degradation by the proteasome have been demonstrated. Using the yeast Saccharomyces cerevisiae, we have been studying the secretion of a heterologous protein, Rhizopus niveus aspartic proteinase-I (RNAP-I). Previously, we found that the pro sequence of RNAP-I is important for the folding and secretion, and that Deltapro, a mutated derivative of RNAP-I in which the entire region of the pro sequence is deleted, forms gross aggregates in the yeast ER. In this study, we show that the degradation of Deltapro occurs independently of the proteasome. Its degradation was not inhibited either by a potent proteasome inhibitor or in a proteasome mutant. We also show that neither the export from the ER nor the vacuolar proteinase is required for the degradation of Deltapro. These results raise the possibility that the Deltapro aggregates are degraded in the ER lumen. We have isolated a yeast mutant in which the degradation of Deltapro is delayed. We show that the mutated gene is IRA2, which encodes a GTPase-activating protein for Ras. Because Ira2 protein is a negative regulator of the Ras-cAMP pathway, this result suggests that hyperactivation of the Ras-cAMP pathway inhibits the degradation of Deltapro. Consistently, down-regulation of the Ras-cAMP pathway in the ira2 mutant suppressed the defect of the degradation of Deltapro. Thus, the Ras-cAMP signal transduction pathway seems to control the proteasome-independent degradation of the ER misfolded protein aggregates.